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Motivations and Caveats

Why another Higgs talk?

* things have changed over the last months

e ....and it is positive for once

* new plan for the Tevatron running: extend by 3 years?
 updates to the LHC schedule are looming

What is so personal about the view?
e some of the things | am going to say are still speculations
* some of the pictures are a little biased

What hats is the speaker wearing?

* | am a active CMS member about to become the Higgs
convener for the next two years

| am also still active on CDF

C.Paus, MIT: Higgs Search



Outline
The Standard Model of Particle Physics

e what is it and what is missing?
e experimental data

* what do they tell us?

* the (simplest) Higgs boson

Hunting the simplest Higgs
e production mechanisms and decay channels
 status of Tevatron searches and the prospects

Machine (LHC) and detectors (ATLAS/CMS)

* where are we and what is the schedule
 analysis highlights
* Higgs projections

Conclusions

C.Paus, MIT: Higgs Search



The Standard Model of Particle Physics

Building blocks: matter (fermions), forces (bosons)

8
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X
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o 2
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o Q
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3 LL

Three Generations of Matter

Simple Lagrangian formalism describes this very well
but only for massless particles....

C.Paus, MIT: Higgs Search



The Standard Model of Particle Physics

How do particles acquire their masses”?

* hand inserted mass terms destroy gauge invariance (local)
* need gauge invariant mechanism to generate mass terms
* Higgs mechanism is the simplest way to do it

The Higgs mechanism

e introduce additional scalar field
(a new scalar particle)

 modifies derivatives

e additional terms with mass
appear

e vacuum expectation value # 0

e particles move through field
which gives them mass Re{4)

* no experimental evidence, yet

C.Paus, MIT: Higgs Search



Higgs Particle: Pros and Cons

The mystery of mass
e can be resolved with one scalar Higgs boson

What is good about it?

* resolves fundamental problem of mass
* nature tends to be economic: few particles
* model makes very precise predictions: decay kinematics

(scalar), couplings, cross section, cross section ratios ....
- only one parameter to vary: m,,

e search can be very well targeted
* similar mechanisms for example SUSY, partially covered

What is not good about it?
* no physics beyond Standard Model, we like new things
* fundamental problems of Standard Model remain

C.Paus, MIT: Higgs Search



The Standard Model: Measurements

Experimental data
 LEP, SLC

e Tevatron

* Neutrino experiments

Measurements

e over a thousand individual
measurements combined

e very different accelerator
and detector setups

» decent agreement with SM

C.Paus, MIT: Higgs Search

Measurement Fit O™ -Q"|/g™

0 1 .2 3
m, [GeV] 91.1875+0.0021 91.1874
[,[GeV]  24952+0.0023 24959
o bl 41540+0037 41479
R 20.767+0.025  20.742
Ay 0.01714 +£0.00095 0.01645
AP 0.1465+0.0032  0.1481
R, 0.21629 +0.00066 0.21579
R, 0.1721+0.0030  0.1723
A 0.0992 £0.0016  0.1038
A 0.0707 £0.0035  0.0742
A, 0.923+0.020 0.935
A, 0.670+0.027 0.668
A(SLD)  0.1513+£0.0021  0.1481
sin’6"(Q,) 0.2324+0.0012  0.2314
m, [GeV]  80.399+0023  80.379
I, [GeV]  2.085+0.042 2.092
m, [GeV] 173.3+ 1.1 173.4

July 2010 0 1 | 2 | 3



The Standard Model: Higgs Constraints

Direct searches gz gy =158 GeV
* nothing found ] W o -'
. of -
Higgs bos..o_n too heavy 57 I"‘-. —0.02;5&0.00035 |
What precision data tell us 3 b 0027494000012
- radiative corrections modify 49 |} i incllow ' data -
owest order processes o 3
* Higgs present in virtual I3 : ]
oops - L H
* modifies observables 2 ! [ .
’ 1 ..'.:'1‘ : ::*S 8 -
e 9 14 R E .
L] | LEP G @R
........... Excluded W 4 l_FJ'r%Iiminary
oy Z/W Z/W 0 — T -
A 30 100 300
e T ow T W m,, [GeV]
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Higgs Hunting Basics

. roton - (anti)proton cross sections
Physics processes e i

@

]_D |r1||

T 1I|

« production relative to o " o
—bb at 107, . )
— W—¢v at 10 and » fevawon [ LHC
— Higgs (m=100 GeV) at ~10™" o

O,

G (E" > s/20)

10" o
%)

10° :

* 32 MHz beam crossing, only
about 300 Hz tape writing: 1/10°

 fast and sophisticated selection
process essential: trigger

AN

noa
0 cm =

events/sec for L

Trlgger © " 5 (E;""> 100 GeV)

* trigger has to work: otherwise no o 4
useful data registered b /

» already in first data taking: rate ek o sid)
enormous and trigger important - E (M, - 150 GeV)

* core trigger organization: )
use eIe%?ron, r?]uon, jet and i F sl =00 G \\ |
energy signatures ) 10
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Higgs Production at the Tevatron
Higgs production in proton-antiproton collisions

qq — WH
associated production relatively big

- go.qq — ttH

TeV4LHC Higgs working group
l P U T N N A AR N A N I T T T T T W A A A A

100 120 140 160 180 200

WW, ZZ fusion g m , [(JEV]

C.Paus, MIT: Higgs Search
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Higgs Production at the LHC

Higgs production in proton-proton collisions
SM Higgs production

LHC |

qq—qqH NLO

qq — WH NNLO
associated production relatively small

TeV4LHC Higgs working group

100 200
WW, 2Z fusion ™4 m,, [GeV]
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Higgs Decays (Tevatron/LHC)

Higgs decay channels, Higgs couples to mass
114 GeVic? My

(LEP? limitﬂY |

~ I B
W /W Nerrasiiiine)
5 / o e 2
s e L\ i | Lyg ~m;
ﬂ ii
a4 = ~ 4
o ‘ " 1_‘va m,
£ 107 |
(9] ]
= 3
i E T\
- i - !
107 £/ NN N
50 100 1 200 300 400 500 1000
area of largest interest Higgs Mass (GeV)

Messy: many channels, many subsequent decays elc. efc.

—common feature: leptons/photons essential for any
search
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Tevatron

proton-antiproton collisions at 2 TeV
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Tevatron’s Path to Higgs

Precision physics: excellent detector understanding

Mass of the Top Quark

July 2010

CDF-I dilepton

D@-I dilepton
CDF-Il dilepton *

D@-11 dilepton *

CDF-I lepton+jets

L
D@-1 lepton+jets

CDF-ll lepton+jets *

D3-I1l lepton+jets *

(* preliminary)
167.4 £11.4@103+49)
168.4 +12.8(x123+3.6)
170.6 £ 3.8 (xr22+3.1)
174.7 £ 3.8 x29+24

1761+ 7.4 (+51+53)

180.1+ 5.3 (x39+38)
173.0 1.3 o711y

173.7 £ 1.8 (ro8:1.8)

CDF-I alljets

CDF-I1l alljets

CDF-Ill track

Tevatron combination *

1§G.O +11.5@100+57)
1748+ 25 +1.7:1.9
175.3 6.9 (x+62:3.0
173.3+ 1.1 +tos6x09)
(+ stat + syst)

x2/dof = 6.1/10 (81%)

150 160 170 180
m,,, (GeV/c?)

C.Paus, MIT: Higgs Search

190 200

80

CDF Run 0/l —— 80.436 + 0.081
DO Run| ——&—— 80.478 + 0.083
CDF Run i —— 80.413 £ 0.048
Tevatron 2007 —— 80.432 £ 0.039
DO Runli —— 80.402 £ 0.043
Tevatron 2009 @ 80.420 + 0.031
World average o 80.399 + 0.023
| | | July09
80.2 80.4 80.6

m,, (GeV)



Tevatron’s Path to Higgs

Single and diboson production

— bosons are key :
|- = CDF Published

o
o
for Higgs decays  § 4. « DO Published
g - BTheory
— rare processes a0
_ backgrou nds 5103; first observation
= 5 in hadron collisions
o
Tg_m-?—é
o _
- +
10+ += et

1 _ first observation / -H-

10_1 | | T | | | T |
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Tevatron Higgs Exclusion

Tevatron Run Il Preliminary, L=2.0-5.4 fb™
al 'y l,::;! T 1 T L] | 1 -"H ‘_[ | | T L) T I
.;;f;;.._.LEP..Echusmn 0 Tevatron ............. ]

- _ % Exclusmn

'L‘-. .. g

,:,‘._.q__r,,ﬂ,,,‘..___,*_,
S e e I S S e e S
M g S ST S S

-::---- Expected = O0x
. _.__.Obsenred

10

95% CL Limit/SM

' ' ' \ o Nov%mbe#ﬁ j?EI(JQ
30 140 150 160 170 180 190 200
mH(GeWc )

)-' i '_..- "4Ta' _._J:_ LA J'
F RS NE T

Recent upd rom Tevatron (Nov 6)

* new limit at 95% CL: 163 GeV — 166 GeV excluded

* slightly worse than before but compatible with expectation
* bottom line: additional data were less lucky than initial

C.Paus, MIT: Higgs Search 16



Tevatron Higgs Exclusion

Tevatron Run II Preliminary, L <6.7fb"’

e N L L L B
LEP Exclusmn Tevatron

10 Y Exclu:-uon
*“"“""""""“""'5"'"'""E"PE"‘E" """"""" i‘""""'"::5:.':'.:::'.:::::::?:::::::"""‘_ """"""""""""

[ ... — Observed . R T :
---slo Expected.---i......... SESSEERRN_ ...l
——I+2cs Expected ----- ;~ ------------- e B~ -+ -~~~ =i .

95% CL Limit/SM

L = _

IIIIIII

100 110 120 130 140 150 160 170 180 190 200
m_ (GeV/c %)

Recent update from Tevatron (Jul 19)

* new limit at 95% CL: 158 GeV — 175 GeV excluded

* mildly worse than expected moving into interesting area
* ‘no channel left’ behind policy implemented

C.Paus, MIT: Higgs Search 17



No channel left behind — Example CDF

t/SM
o

imi

95% CL L

-
=

10

W

N

CDF Run Il Preliminary,

<L> =5.6-5.9 fb™"

LA LA

ﬂﬂﬂﬂﬂ
e = =

WH+ZH+VBF—jjbb 4.0 fb' Obs
WH+ZH+VBF—jjbb 4.0 fb™' Exp
H—tt 2.3 fb" Obs
H—tt 2.3 fb” Exp
ZH—lIbb 5.7 b Obs
ZH—llbb 5.7 b Exp

————  WH+ZH—-METbb 5.7 fb” Obs -
----- WH+ZH—~METbb 5.7 fb™' Exp
———  WH-—Ivbb2j 5.7 fb"' Obs
----- WH—Ivbb2j 5.7 fb" Exp
————— H—eyy5.4fb" Obs

----- H—yy 5.4 b Exp

———  WH-—Ivbb3j 5.6 fb" Obs
----- WH—Ivbb3j 5.6 fb"' Exp
—— H—-WWS5.9fb" Obs

----- H—WW 5.9 fb"' Exp

— Combined Obs

----- Combined Exp

July 19, 2010

100 110 120 130 140 150 160 170 180 190 200

C.Paus, MIT: Higgs Search

m,, (GeV/c?)
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What is the Future at the Tevatron?
Motivated by

— excellent Tevatron performance
— ever improving Higgs search performance
— and the early LHC schedule (slower than anticipated)

Proposal for Tevatron extension to run until 2014
— P5 discussion Oct 15-16
— 11 Tevatron shutdown: based on expected LHC startup

Year Collected Analyzed note
| Year (CollectedAnalyzed  note

2011 12 fb 10 fb' so far end of running




What is the Future at the Tevatron?

40 - I ] | T I ]
— Tevatron -
\'y 35— : —]
o) — — LHC base scenario =
..:'2-: 30— — LHC base scenario —
@ - —
S 25F LHC =
g - -
_| 20 :— Te vatron —:
D — -
_D_ (I JE—
E 15 = l -
> — 2 TeV =
< 10— ]
- — -
<< 5 14 TeV =
— 7TeV -
0 '_I [] h-r—— 1 | 1 I | 1 [] [ | ] [] 1 | I 1 | [ 1 I [ | 1 [] I | I_

201 2011 2012 2013 2014 2015

End of Year

LHC schedule since splice issue revealed
— 1 fb'at7 TeV,15 months shutdown 2012, restart at 14 TeV

C.Paus, MIT: Higgs Search 20



Projected Tevatron Higgs Sensitivity

Tevatron Preliminary Projection

17;---.20 .'r .1 ?
-]
-— i
; | | 6 o
% =
w ° - | 5 2
.E g
3 ad
o 10 B FAVNNES 2
[« b] o
N > g
© |
c 2 =
< 5 S
(a8
1 =[

0100 110 120 130 140 150 160 170 180 190 200

With Projected Improvements my, (Ge‘u’f Cz)

0

Tevatron projects for 16 fb™

— potential for 3 standard deviation 'evidence' in Higgs hot zone
— much better than anticipated

C.Paus, MIT: Higgs Search
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From PAC Review (Oct 15-16)
The P5 Panel Recommendation

* Having examined the physics opportunities that an extended
Tevatron run would provide as well as the financial strain it
would place on the rest of the HEP program, the panel makes
the following recommendation:

* Recommendation 1: The panel recommends that the
agencies proceed with a three-year extension of the
Tevatron program if the resources required to support such
an extension become available in addition to the present
funding for HEP. Given the strong physics case, we encourage
the funding agencies to try to find the needed additional
resources.

from Baltay's summary slides

C.Paus, MIT: Higgs Search 22



LHC Locatlon
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LHC Status

=
V-
£

— proceeding with extreme
caution

[ 7P _- —NO sh%w stoppers so far

e e o S \H@mlnal bunch intensity

# . ¢ —bunch trains commissioned

easily |
—no beam related quench (as

~ of yet) |

—very clean beams

/ —machine parameters better
then expected

—all goals reached




CMS Overview

Inner Tracker

Layout of a

radiation hard
\ front-end

2 tracker chip

T /f A Si module in its assembly jig. Stips from pairs (Harris APVE)

.,il ~  of 6x8 cm Si detector are bonded together

e

s
with preamplifier, shaper, oipdine.ﬁm
analog pulse shaping processor and
multiplexer servicing 128 channels

The tracking volume is given by a
eylindar of a length of 6 m and a
diameter of 2.6 m. Fine pitch Si
datectors provide precise hits.
Pixel detectors placed close

1o interaction region improve
measurement of the track impact
parameter and reconstruction of
secondary vertices. In the central
rapidity region (Inl <1.5) the
momantum rasolution is given
Apip, - 0.005 + 0.15 p (Rin Te

Installation

CMS is built around a long superconducting solencid
(1= 13m) with afrea inner diameterof 5.9 m and a
uniform magnetic field of 4T. The magnetic flux is
returned via a 1.5 m thick saturated iron yoke
instrumented with muon chambers.

The underground experimental area and the CMS detector

C.Paus, MIT: Higgs Search

Electromagnetic Calorimeter

mounted A

A full size (23cm long) lead tungstate crystal with a

PO

Lead tungstate crystals have a short
radiation length (0.8cm}) and Moliere
radious (= 2cm). This yelds a high

performance compact calerimeter with
fine segmentatien. The scintillation light is
detectad by specially developed Silicon

Avalanche Photodiodes (APD) which
allow an amplification of up to= 100

hal 1.
i 9/E =0.50%
Z o0
o
Trea
:
100
50
a
e e

Energy resclution
measured with 120 GeV
electrons in a test baam.
The distribution shown is for
asum of 23 crystals with
lateral size of (£.2x2.2) cme

Hadron Calorimeter

A section through one sector of
the barrel madula. The e
absorber plates are bodlts
togethar and trays of scintillator
tliles will be inserted in the gaps.

-
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ATLAS Overview

Muon Detectors

Electromagnetic Calorimeters

A T |I'|lI
i '-. Eolendii \\ Forward Cxalonmeters
/ ! \ II|I I'ul /
, .\..I ',II \ .-"IJ

End Cap Toroid

11111
s oy

-~ N ! 1
Barrel Toroid Inner Detector ‘ 1 R
) Hadronic Calorimeters Shielding



L\ Y-
: Y 4 ATLAS Detector. in.the Caverny
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First “Touching’ Protons, CMS

SN, -

NN

NS

i 14,

1
AR LA
o A ”

NS a2

. ) A,

rson) sées it coming!
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Taking Data Efficiently, ATLAS

= e T~ T T T T T T T T T T T T T T T T ] —
= L ATLAS Online Luminosity Vs=7TeV ]
> 14 LHC Delivered Al —
8 - LHC Delivered Stable bunch trains -
c 12— ke .
f= - ATLAS Ready Recorded commissioned -
3 10
b -
® 8C 4
o — over 90% data taking efficiency -
Qo 6 i
= N N
5 4 =
s :
of- =
0 - e e -
30/03 30/04 01/06 02/07 03/08 03/09 05/10

Day in 2010
by now over 40 pb-1 recorded by both detectors
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Data Accumulated until Today

Total Integrated Luminosity 2010 (Mar 30 10:00 UTC - Nov 01 11:42 UTC)

-5‘0 i i i i [ T i i T T T T T T I T T T ML T T T T

- — Delivered 46.36 pb™! : : :

r — Recorded 42.51 pb~'

|
L L e e e R
30 - s R e
20 - s R S
R T T A

! !
29!0% 12/05 25/06

Date
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Jet Energy and Missing E_, ATLAS

ty
=
fa—
oo

0.16
0.14
0.12

0.1
0.08
0.06
0.04
0.02

Fractional JES Systematic Uncertain

C anti- k F{ 0.6, [13::|11|-f.ﬂ.5 F'YTHIAE ]
:_ &  LUnderlying event {Perugial) Q Fragmentation (MCO3-Pro) _:
" A ALPGEN,HERWIG &, JIMMY A  Shifted Beam Spot 7
- W Additional Dead Material 0 Hadronic Shower Model .
:_ ¥  Nopize Thresholds = =s====s LArTile Absolute EM Scale _':
:_ X JES calibration non-closure |:| Total JES Systematic Uncertamt:.r_:
| E
E ...t....-E]-_--E---.9.-.D.._--E--..Q..E..D-.E._E_.a-.a.-a;
~ | . g % ! . u =
AN RN BRI IIAR:
20 30 40 10°  2x10°
p,1GeV]

Jet energy scale
— at ~7% uncertainty
— goal is 1%

C.Paus, MIT: Higgs Search

Missing energy
— very well described
— usually takes very long
to understand

> = L NN B
R 10° ATLAS Preliminary
- - Data 2010 \s =7 TeV
2 10: I ;
0 - Ldt=0.34 nb
W 10*s m[<4.5
35 « Data
10 = [ ]MC MinBias
: 023— RefFinal
105
0§ ¥
€ M
0 10 20 30 40 50 60
ET™ [GeV]
35



D/muons ATLAS

CATLAS

o = —
2 B §
=7 ; R ExperiueNT
g B 7 Date: 2010-05-10 02:07:22 CEST
E 103 w/p & -
=2 = 3
@ .
% 10° -
8 -
o B _
© 10 = =
1 E Data 2010,\s= 7 TeV - PE
T L il , L L Z-pu candidate ™ -
1 10 102 in 7 TeV collisions
M, [GeV] % i
5 =
: : O
D I m u O n S I n AT LAS ﬁ i ATLAS data 2010 /s = 7 TeV)
— from w/p to the Z L e i
. . . = _-?' y (66 < m < 116 GeV)
_ beautlfU/ event pICture l:;-;:l B 1} - COF Zip— ee (B6 < n_ < 116 GeV)
. . B NNLO QCD ® DOZiv*—ee (T0<m_ <110 GeV)
— cross section in 0.3 nb-1 I S I o
107 = | v  UA2Zif—s es ---” - 76 _I

published /A B S
\s [TeV]
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A Dimuon Event, CMS

CMS Experiment at LHC, CERN -

Run 135149, Event 125426133 ]
Lumi section: 1345

Sun May 09 2010, 05:24:09
Muon pt=67.3, 50.6 GeV/c

Inv. mass = 93.2 GeV/c?

C.Paus, MIT: Higgs Search



Muons, CMS

CMS 2010 \s =7 TeV CMS 2010 \'s =7 TeV
~ 1000~ %400 I
8 I J.L dt=29pb"’ @ JL dt=29pb"’
N 80OF e data 3 R o data
2 ! ] 0 3000 SR T
c | C i
L 600 0 ]
@ - O - -
5 5 200¢ L1 ’
o 400 5 |
g g |
- = 100 —
c 200 C i
0 20 40 60 80 100 120 %0 30 100 120
My [GeV] M(u'w) [GeV]
Muons in CMS
— W cross section in 2.9 pb”
— extremely clean dimuons publication is under way
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Electrons, CMS

CMS preliminary 2010 N's =7 TeV
> B 1 1 1 | I 1 1 | I 1 1 | 1 1 I | 1 1 1 | 1 ]
Q i J‘ 1A

L dt = 2.88 pb

O 3000} b
Lo B -
o i —— Data |
—~— i W — ev |
L i B EWK ]
c

& 2000 B ach —
= i
m —
(-

o ]
b .. -]
) .

< 1000 \ —
- i
= y i
= \ |

80 100
Z; [GeV]

Electrons in CMS

— W cross section in 2.9 pb-
— extremely clean dielectrons

C.Paus, MIT: Higgs Search

number of events / 2 GeV

0 CMS 2010 \s =7 TeV
. . . — . .
J- Ldt=2.9 pb'1
250
—— (data
J [ Z° = ete
200 +
150

—— |
oo v b b L b

DIIII|IIII|IIII|IIII|IIII|IIII
Q0
o

100
50
¢
% 100 120

M(e“e) [GeV]

publication is under way
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And what is MIT doing on CMS?

You have seen work by Wit, Bolek, Gunther et al.

HEP folks: Markus Klute and Steve Nahn

- coordinated group of students and postdocs
- Kristian Hahn various pieces and counceling
-~ Z — uu (Kevin Sung)

-~ £ — ee (Si Xie)

- W — uv (Philip Harris)

- W — ev (Pieter Everarts)

-~ W+/- asymmetry (Josh Bendavid)

- all results are about to be published

C.Paus, MIT: Higgs Search
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Detectors work very well

Experiment Status

no show stoppers
excellent understanding
first measurements out
W, Z as example

Wy, Zy, WW in 'hand’
ways to go, but lumi is
rolling in

others dibosons will
follow very soon

should be ready to do
Higgs searches

— first results for Winter?

C.Paus, MIT: Higgs Search

roduction Cross Section [pb]

2 CDF Published
# D0 Published
BTheory

L L L e
Wy Zy W W OWw wz  zZzZ
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What is the Future at LHC?

40 o | [ T
= Tevatron -
t_g 35 — — LHC "Run in 2012" scenario _
=, 30— ~— LHC "Runin 2012" scenario —]
@ = =
= 251 L HC —]
= — T \ -
: '—_ evatron _—
T 20 = =
@ — -
o 15 —
40} > — —
=, = 2Tev V¥ -
< 10— 14 TeV —
E [ _
5 <
L 7 TeV / {b‘(b -
0 _I L h‘l'_ [ | [ | [ | [] 1 I 1 [] [ 1 I 1 [] [ L I c)\e GQ\ KO(
2010 2011 2012 2013 9'@@ \%/\ X815
o) e“
End of Year Q‘&‘@o\o

LHC schedule since recently
— S5fb'at7 TeV in 2012, before going to 14 TeV?
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CMS/LHC Exclusion

D [T """'"""'"Z:ZZ,ZZZZZZZZZ:Z:ZZZZZZZg:ZZ:Z:ZZZZZZZZZZZZ:;:Z I; I1 Iﬂ:lu I@ IT I'I'lé'li.n:' I ZIZZ:
- CMS F’I‘Ellmlnary Oﬁt 20:1:11:::::::::::::::é::::::::::::::::::::E::: 2" @7 TeV ]
e e S S S —5f'@7Tev -

Prnjected 95% CL Limit on ﬁfﬁsm 2l @8Tev

- 5fb'@8TeV -

—

95% CL Limitono/og,

1000 150 200 250 300 350 400 450 500 550 600
Higgs mass, m_ [GeV/c?]
1fb'"@7TeV 5Sfb'@ 8 TeV
CMS exclusion sensitivity for m_: 135 - 450 GeV 114 — 600 GeV
ATLAS+CMS (2 x CMS): 120 — 525 GeV
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Prospects Exclusion — Example CMS

10° ¢ ! g E
: CMS F’I’E“I"I"IIHE.I'}I’ Oct 2010
bﬁ - Projected 95% CL Limit on ﬁfﬁsm
-E —- —— i _ év 0
c 1 F si@sTev  THETUtY T pwen
= V(bb)-boosted - VBF{WW) — 212v
= Mo VBF(t1) — ZZ 4l
E Cb g b —— W(WW)— Ivivijj (SS) --- ZZ 2I12v
:: 10 IR - — *-‘ ______ e T ZIWW) S (IDOV)G)  ZZ— 212b
3 | : : _
=N
O
e 1
bb channel
out of reach 2RI g 5 g g
1 0.1 R R R i i i i
200 300 400 500 600

Higgs mass, m_ [GeV/c?]
Generally a conservative approach

— not all possible channels, cut and count based analyses
— but data normalization is still missing
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Prospects Discovery — Example CMS

CMIS F’rellmlnary Oct 2010

14 :_ Prﬂjected S|gn|f|cance .Df Observahﬂn ..................................... ]
12 , —— Combined — WW(ZIE#]-I-I]I
- 5 b’ @ 8 TeV IS - - WW(212v)+1]
- V(bb)-boosted oo VBF(WW) — 212v
TO [ VBF(tT) — ZZ 5 4l
—— W(WW)—> Ivlvjj (SS) --- ZZ—> 2I2v

8 |

----- o ZZ—5 212b

Significance of Observation (G)

o N B~ OO

200 300 400 500 600
Higgs mass, m_ [GeV/c?]

Looks very intriguing
— 3 standard deviations over interesting mass range
— doubling lumi and experiment: discovery seems in sight?!
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Prospects Discovery — Example CMS
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Indeed: the Higgs is in reach!
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Tevatron Complimentarity

Let's assume we have found 'the Higgs'
* first question: is it the Higgs or what else?
e seeing it in various channels helps to constrain properties

e di-fermion decay H—bb adds substantial information
* only visible at Tevatron in the beginning

C.Paus, MIT: Higgs Search
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Conclusion

he Tevatron and its experiments
» alive and kicking and reaching for the Higgs

* with 3 more years a three standard deviation 'evidence’
possible over entire hot Higgs mass range

The LHC and its experiments

* taking data and doing great

e first measurements are published and more coming
 taking the challenge of the Tevatron, looking into options
 could nail Higgs with in two years, | think we will

Complementary in sensitivity: particular H—bb

Very exciting times (2 years) are upon us:
Find or exclude the Higgs — Goal since SM exists
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